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The scarcity of information about the distribution and phenology of superior mother trees is a 
major constraint in scaling up the production of high quality seedlings of native timber trees 
in the Philippines. There is also a lack of knowledge among seedling producers and seed 
collectors about the ideal characteristics of superior mother trees resulting in the collection of 
germplasm from low quality sources. A survey to identify the location and phenology and to 
assess the phenotypic quality of mother trees of native timber species on Leyte Island was 
carried out as part of the implementation of the ACIAR Q-Seedling Project. A similar survey 
was also undertaken in Southern Mindanao as an offshoot of the Q-seedling project 
implementation and to support the reforestation program of Sagittarius Mines Incorporated. 
Locations of mother trees were recorded using a global positioning system and phenologies 
were determined through local knowledge of seedling producers and available literature. 
Phenotypic quality was assessed using the method developed by the Department of 
Environment and Natural Resources. On Leyte Island, 502 mother trees belonging to 32 
species were identified. However, almost half of the identified mother trees were of low 
physical quality, with bent, forking and eccentric stems. In Southern Mindanao, 763 trees 
belonging to 117 species were identified from the natural forest and on-farm sites. There is a 
need for an information campaign on the importance of germplasm quality and capacity 
building to encourage seedling producers to adopt the germplasm collection protocol to 
increase the collection and use of high quality germplasm. There is also a need to design an 
efficient germplasm collection and distribution mechanism to improve the availability of high 
quality germplasm from a wide species base. The implementation of a forest nursery 
accreditation policy requiring the use of germplasm from superior mother trees will provide 
financial benefits to tree owners and communities, and thus promote the protection of the 
identified superior mother trees.  
 
 
INTRODUCTION 
 
There is increasing interest in planting premium indigenous timber species in tree farming, 
agroforestry and reforestation in the Philippines, for ecological and economic reasons. Milan 
and Margraf (1994) argued that the planting of indigenous trees promotes biological 
diversity. Generally, the timber quality of native timber trees is superior to that of the 
common exotics, leading to a higher market value. However, the scaling up of the 
domestication of native timber trees is constrained by the limited availability of planting 
materials and low quality germplasm (Tolentino et al. 2002; Gregorio et al. 2005). Roshetko 
and Verbist (2000) stressed that the pathway of the germplasm of native timber trees is not 
well organized in the Philippines. There is a dearth of information on the distribution and 
phenology of premium indigenous timber species because of limited research and 
development effort. Most research activities are focused on a few exotics that have been 
used in large-scale industrial tree plantations, reforestation projects and smallholder tree 
plantings. The limited knowledge about the distribution and phenology of mother trees 
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constrains seedling producers from diversifying their seedling production and has led to the 
use of wildlings1, which often results in the production of seedlings of low physical quality 
(Gregorio 2006). Relevant government agencies including the Department of Environment 
and Natural Resources (DENR) do not have records regarding the location and distribution 
of mother trees of premium native species on Leyte Island (Harrison et al. 2008). Some local 
knowledge exists about the location of sources of superior germplasm, but this has not been 
collated and published, and hence is not widely available to stakeholders. 
 
One of the important factors that determine the success of forestry is the quality of planting 
stock. The survival of trees, growth performance, length of rotation and volume and quality of 
timber are greatly influenced by the quality of seedlings used. Seedling quality is described 
in terms of physical and genetic characteristics. Physical quality relates to silvicultural 
treatments applied to seedlings in the nursery while genetic quality expresses the 
characteristics of mother trees that can be transferred to seedlings (Wightmann 1999). While 
the physical quality of a tree can be observed directly, its genetic characteristics can only be 
determined through tedious laboratory analysis, which is often beyond the capability of 
smallholder tree farmers and seedling producers. However, considering that the physical 
quality is an expression of genetic characteristics, the physical appearance of the mother 
tree will provide an approximation of its genetic characteristics.  
 
Surveys of forest nursery operators on Leyte Island and in Northern Mindanao conducted as 
part of the implementation of the Q-Seedling Project (Australian Centre for International 
Agricultural Research (ACIAR) Project ASEM/2006/091) revealed that the quality of mother 
trees receives little attention from seedling producers involved in germplasm2 collection 
(Gregorio et al. 2010; Edralin et al. 2010). The lack of knowledge about the appropriate 
germplasm collection methods, lack of appreciation of the importance of using high quality 
germplasm, and limited availability of germplasm due to limited access to mother trees are 
common reasons for nursery operators collecting germplasm without considering the 
phenotypic quality of mother trees. A knowledge gap regarding the ideal qualities of mother 
trees also exists and this results in seedling producers collecting germplasm from inferior 
trees.  
 
The research reported here was designed to document the distribution of mother trees of 
native timber species on Leyte Island and in Southern Mindanao, evaluate their phenotypic 
characteristics and understand their phenology. Details of methods used in the inventory are 
presented, results of the inventory and assessment of the mother trees are discussed, and 
policy implications are drawn for improving the pathway of high quality germplasm. 
 
RESEARCH METHOD 
 
Data were gathered through personal interviews with nursery operators, actual 
measurements of tree parameters and researchers’ analysis on the physical qualities of 
identified mother trees. A questionnaire was developed and used to elicit local information 
from seedling producers regarding their knowledge about the location and phenology of the 
mother trees within their municipality that they have been using as sources of germplasm for 
their seedling production. In Southern Mindanao, however, most of the mother trees located 
in the natural forest had not been previously identified by the nursery operators. In this case, 
an inventory of mother trees was carried out by establishing circular plots with 30 m radius in 
the natural forest and recording phenotypically superior trees in every plot. 
 
                                                            
1 A wildling is a seedling growing in the natural condition without any silvicultural treatments. 
2 Germplasm refers to any part of the mother plant including fruit, leaf, stem, root and branch used to 
produce planting material. 
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Physical measurements of tree parameters including tree height and diameter at breast 
height were carried out using a laser hypsometer. The phenotypic characteristics including 
stem form, branching characteristics and tree health were assessed based on the guidelines 
and criteria indicated in DENR Administrative Order (DAO) 95-09. Locations of individual 
mother trees were determined and recorded using a global positioning system (GPS), 
compass and laser hypsometer. 
  
Locating the Mother Trees 
 
There is no comprehensive record of the distribution of mother trees of timber species from 
relevant Philippine government agencies including the DENR. Information regarding the 
location of mother trees was taken from key informants particularly seedling producers in 
both the private and government sectors. In Leyte, the names of nursery operators, their 
locations and contact telephone numbers were obtained from the database of nursery 
operators developed by the ACIAR Q-Seedling Project. The names and addresses of 
nursery operators in Southern Mindanao were obtained from the DENR offices in the 
Regions 11 and 12.  
 
Personal interviews with nursery operators were undertaken to gather information regarding 
the location of mother trees and their phenological characteristics. The species and location 
of all mother trees identified by the nursery operators were recorded. Visits to identified 
mother trees were made by the researcher after the interviews. The nursery operators 
served as guides to locate the mother trees.  
 
Mother trees in the natural forest of Southern Mindanao were identified with the aid of aerial 
photographs. Using the ArcGIS computer program, areas with dense forest cover were 
discerned on the photograph. Circular plots were illustrated on the photograph particularly in 
the highly vegetated part of the natural forest. The coordinates of the centre point of every 
plot were determined. The coordinates served as reference points in establishing the plots 
on the ground.  
 
Assessment of the Phenotypic Characteristics of the Mother Trees 
 
The phenotypic characteristics of mother trees were assessed following the method 
developed by the DENR (Cacanindin et al. 2010) to choose the appropriate mother trees. 
The phenotypic quality is described based on the criteria of stem growth, stem form, health 
and branching characteristics. Tree parameters measured under these categories are 
presented in Table 1. Each parameter is graded on a scale of 1 to 6, with one as ‘very 
unacceptable’ and six as ‘highly acceptable’.  
 
Table 1. Criteria and corresponding parameters measured to assess the physical quality of 
the mother trees 
 
Criterion Parameter 
Stem growth Total height (m) 
 Diameter at breast height (cm) 
Stem form Stem straightness 
 Forking  
 Circularity of the stem 
Health Tree health 
Branching characteristics Branch angle 
 Branch thickness 
 Branch persistence 
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The set of criteria for the straightness of the stem is described in Figure 1. A grade of 
‘unacceptable’ (1 and 2) is given when the stem has two pronounced bends within its 
merchantable height, ‘fair’ (3 to 4) is accorded with one bend, and a stem is regarded as 
‘straight’ (5 to 6) when there is at most a slight bend.  
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Description of stem form classes 
 
In terms of forking, three or more stems emanating below the 6 m length from the base of 
the stem is considered ‘unacceptable’. Two stems occurring below the 3 m length is 
considered fair and a small fork occurring close to the 12 m stem length is considered ‘good’ 
(Figure 2). Detailed illustrations describing all the parameters are presented in Cacanindin et 
al. (2010). 
 
 
 
Figure 2. Description of stem forking classes 
 
The ratings for every parameter were added and an overall score for every tree was 
determined by computing the mean score of individual tree. A scale of 1 to 6 was used to 
describe the overall rating with 1 as very unacceptable; 2 as unacceptable; 3 for relatively 
acceptable; 4 as fair; 5 as good and 6 as highly acceptable. 
 
Recording Locations and Marking of Mother Trees 
 
The locations of phenotypically superior mother trees were taken using the GPS, and 
coordinates were recorded for the purpose of mapping their distribution and locating these 
trees again for tagging. For mother trees in circular plots established in the natural forest of 
Southern Mindanao, the location of every tree within the plot was determined using a 
compass and laser hypsometer to measure the azimuth angle and distance of the tree from 
the centre of the plot, respectively.  
 
After the phenotypic quality assessment, all mother trees with mean assessment scores of 
not less than 3 (from relatively acceptable to highly acceptable) were marked by painting a 
band of high visibility paint around the stem at a height of 1.5 m from the ground. In Leyte, 
tags made up of aluminium sheets with a dimension of 30 cm by 15 cm were nailed to the 
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stem at approximately 3 m from the ground. Each tag displays information including the 
common name of the species, its scientific name and family name. The tags were placed to 
aid seed collectors in recognizing the mother trees accredited by the ACIAR Q-Seedling 
Project. Also, it was felt that the tags may discourage illegal loggers from cutting the trees 
because these indicate that the trees have been recorded by a particular agency. 
 
Instead of aluminium tags, signboards were placed on every mother tree on Southern 
Mindanao. The signboards were made of printed tarpaulin sheet placed on plywood backing 
material and fitted with aluminium frames (Figure 3). The signboard shows information on 
the common, scientific and family names of the species. To promote protection of the mother 
trees, a phrase stating the importance of the mother trees as sources of germplasm for 
upland reforestation program of SMI was also printed on the signboard. 
 
                        
 
Figure 3. Example of a signboards attached on a superior mother trees on Southern 
Mindanao 
  
Species of Mother Trees Identified in Leyte Island and their Distribution  
 
A total of 502 mother trees belonging to 32 species were identified. Table 2 reports the 
common and scientific names of these mother trees. Of the identified mother trees, 15 
species belong to the Dipterocarpaceae family3 and five species – namely tindalo, narra, 
molave, dao and bolong-eta – are regarded as premium indigenous timber trees based on 
DAO 78 series of 1987 (Mangaoang et al. 2006). Four species of the identified mother trees 
– namely lauan, molave, dao and nato – have been declared as threatened and vulnerable 
species under the Convention for International Trade of Endangered Species (CITES) and 
conservation action is required by the Food and Agriculture Organization (FAO) (RAN 2002). 
 
The mother trees are distributed in 11 municipalities, as listed in Table 3. Baybay has the 
most diverse species of mother trees, 22 out of the total 32 species. This municipality also 
has the highest count of mother trees, totalling 77 trees. Baybay is one of the few places on 
Leyte Island with considerable patches of remaining natural forest (Groetschel et al. 2001). 
There is a 564 ha forest reservation managed by the Visayas State University in this 
municipality. This forest reservation serves as the source of germplasm for several nursery 
operators within and outside the municipality of Baybay. St Bernard and Silago also have a 
high number of mother trees, particularly dipterocarps, with 63 and 62 trees, respectively. 
  
                                                            
3 Dipterocarps once constituted 80% of the Philippine timber resource and provided the bulk of what is 
sold on the market as ‘Philippine mahogany’ (Newman et al. 1996). 
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Table 2. The species of mother trees identified in the survey 
 
Common name Scientific name Family name 
Almon Shorea almon Dipterocarpaceae 
Apitong Dipterocarpus grandiflorus Dipterocarpaceae 
Bagras Eucalyptus deglupta Myrtacea 
Bagtikan Parashorea plicata Dipterocarpaceae 
Bansalagin Mimusops parviflora Sapotaceae  
Batete Kingiodendron alternifolium Leguminosae 
Bitanghol Calophyllum blancoi Guttiferae 
Bolongeta Diospyros pilosanthera Ebenaceae 
Dalingdingan Hopea foxworthyi Dipterocarpaceae 
Dao Dracontomelon dao Anacardiaceae 
Dungon Tarrietia sylvatica Sterculiaceae 
Guijo Shorea guiso Dipterocarpaceae 
Hagakhak Dipterocarpus warburgii Dipterocarpaceae 
Malabayabas Tristania decorticata Myrtaceae 
Malugai Pometia pinnata Sapindaceae 
Mangkono Xanthostemon verdugonianus Myrtaceae 
Manggachapui Hopea acuminata Dipterocarpaceae 
Mangasinoro Shorea philippinensis Dipterocarpaceae 
Mayapis Shorea squamata Dipterocarpaceae 
Molave Vitex parviflora Verbenaceae 
Narig Vatica mangachapoi Dipterocarpaceae 
Narra Pterocarpus indicus Leguminosae 
Nato Palaquium luzoniense Sapotaceae 
Panau Dipterocarpus gracilis Dipterocarpaceae 
Palosapis Anisoptera thurifera Dipterocarpaceae 
Red lauan Shorea negrosensis Dipterocarpaceae 
Tangile Shorea polysperma Dipterocarpaceae 
Tiga Tristania micrantha Myrtaceae 
Tindalo Afzelia rhomboidea Leguminosae 
White lauan Shorea contorta Dipterocarpaceae 
Yakal Shorea astylosa Dipterocarpaceae 
Yakal saplungan Hopea plagata Dipterocarpaceae 
 
In terms of tree count, mayapis, tanguile and yakal have the highest number of mother trees 
(more than 40 individuals of each). Almon, red lauan, white lauan and bagtikan also have a 
considerable population of mother trees. All these species belong to the dipterocarp group, 
for which most of the nursery operators in Leyte have expressed difficulty in obtaining 
germplasm due to a lack of information about the location of mother trees. 
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Table 3. Distribution of appropriate mother trees on Leyte Island 
 
Species Number of mother trees in the municipality Total 
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Almon 4   1 11 1 18     35 
Apitong 2   1        3 
Bagras         2   2 
Bagtikan 2 10  7    4    23 
Bansalagin      10      10 
Batete    1 5       6 
Bitanghol       4     4 
Bolongeta    2        2 
Dalingdingan    2        2 
Dao   9        1 10 
Dungon    1        1 
Guijo 7           7 
Hagakhak    7        7 
Malabayabas     3       3 
Malugai    1        1 
Mancono    1        1 
Mangachapui    4        4 
Mangasinoro 2   1        3 
Mayapis 14 3  1 10 1 12 4    45 
Molave      1      1 
Narig    1        1 
Narra        1 1 2 12 16 
Nato    5        5 
Panau 1           1 
Palosapis    1        1 
Red lauan 11   4 1  12     28 
Tanguile 10   18 13       41 
Tiga     7       7 
Tindalo    1        1 
White lauan 1   7   6 10    24 
Yakal 5 10  5  10 10     40 
Yakal-saplungan 4   2        6 
Total 63 23 9 77 50 23 62 19 3 2 14 345 
 
 
The Physical Quality of Mother Trees 
 
A considerable number of mother trees identified in this study were of low physical quality. 
Only 69% of the total number of mother trees was assessed with fair to highly acceptable 
physical characteristics (with an average assessment rating of not less than 3). This 
indicates that almost half of the mother trees for private and government nursery seedling 
production have inferior physical quality. This finding confirms the report of Gregorio et al. 
(these proceedings) that nursery operators and seed collectors are not placing emphasis on 
the physical condition of the mother trees in collecting the germplasm.  
 
In general, the mother trees were found to be in excellent health. The low physical quality 
rating was largely attributed to undesirable stem form, for example bent stems, forking and 
eccentric shaped stems, i.e. not a circle when observed at the cross section. Among the 
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mother trees of unacceptable physical quality (rating of 1 to 2), 67% have bent stems, 73% 
forking stems and 42% eccentric stems. The branch persistence and angle also contribute to 
the low rating for some species, including molave, narra, bitanghol and dao. Molave has the 
lowest percentage of acceptable mother trees, followed by dungon, tindalo and mancono. 
These species mostly have bent stems with forks and do not exhibit natural pruning. 
 
The top five tree species with the highest number of mother trees are mayapis, tanguile, 
yakal, almon and narra (Table 4). However, for narra only 44% of the total number of mother 
trees was found to be of acceptable phenotypic quality. Most of the narra trees have poor 
stem form while almost all mayapis, tanguile, yakal and almon trees have desirable stem 
characteristics. These species belong to the dipterocarp group. 
  
Table 4. Percentage of superior mother trees for each species and number of trees 
belonging to each phenotypic category class 
 
Common name No. of identified 
mother trees 
Mother trees of 
superior physical 
quality (%) 
No. of trees belonging to each 
category class(1–2 unacceptable;   3–4 
fair; 5–6 highly acceptable) 
   1–2 3–4 5–6 
Almon 40 88 5 14 21 
Apitong 4 75 1 0 2 
Bagras 3 67 1 0 2 
Bagtikan 29 79 6 3 20 
Bansalagin 21 48 11 6 4 
Batete 11 55 5 5 1 
Bitanghol 14 29 10 4 0 
Bolongeta 8 25 6 1 1 
Dalingdingan 4 50 2 0 2 
Dao 20 50 10 6 4 
Dungon 8 13 7 1 0 
Guijo 8 88 1 2 5 
Hagakhak 9 78 2 2 5 
Malabayabas 9 33 6 2 1 
Malugai 5 20 4 1 0 
Mancono 6 17 5 1 0 
Mangachapui 8 50 4 3 1 
Mangasinoro 5 60 2 1 2 
Mayapis 49 92 4 14 31 
Molave 19 5 18 1 0 
Narig 5 20 4 1 0 
Narra 36 44 20 14 2 
Nato 8 63 3 2 3 
Panau 1 100 0 0 1 
Palosapis 1 100 0 0 1 
Red lauan 30 93 2 3 25 
Tanguile 43 95 2 5 36 
Tiga 18 39 11 5 2 
Tindalo 6 17 5 1 0 
White lauan 26 92 2 2 22 
Yakal 42 95 2 7 33 
Yakal saplungan 6 100 0 3 3 
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Species of Mother Trees Identified in Southern Mindanao  
 
The survey identified 763 phenotypically superior mother trees belonging to 117 species (81 
species from the natural forest and 51 species on farms but 15 species are common on the 
two sites). Of the total number of identified mother trees, 3 species are regarded as 
endangered based on the IUCN and DAO 2007-1 classifications, 11 are considered critical 
and 9 are classified as vulnerable (Table 5).  
 
Table 5. Biodiversity conservation status of important mother tree species identified in 
Southern Mindanao 
 
Common name Scientific name Family name Status 
Amugis Koordersiodendron pinnatum Anacardiaceae Vulnerable  
Antipolo Artocarpus blancoi Moraceae Vulnerable  
Bagtikan  Parashorea malaanonan Dipterocarpaceae Critical  
Balobo  Diplodiscus paniculatus Tiliaceae Vulnerable  
Dao Dracontomelon dao Anacardiaceae Vulnerable  
Hagakhak Dipterocarpus validus Dipterocarpaceae Critical  
Is-is Ficus ulmifolia Moraceae Vulnerable  
Ipil Intsia bijuga Caesalpiniaceae Endangered 
Kalantas  Toona calantas Meliaceae Critical  
Kamagong Diospyros discolor Ebenaceae Critical  
Katmon Dillenia philippinensis Dilleniaceae Vulnerable  
Lamio Dracontamelon edule Anacardiaceae Vulnerable  
Malabayabas Tristaniopsis decorticata Myrtaceae Critical  
Malakauayan  Podocarpus rumphii Podocarpaceae Endangered 
Malakmalak Palaquium philippense Sapotaceae Vulnerable  
Mangachapui Hopea acuminata Dipterocarpaceae Critical  
Molave Vitex parviflora Verbenaceae Endangered  
Narig Vatica mangachapoi Dipterocarpaceae  Vulnerable  
Narra  Pterocarpus indicus Fabaceae Critical  
Nato Palaquium luzoniense Sapotaceae Vulnerable  
Red lauan Shorea negronensis Dipterocarpaceae Critical  
Tanguile Shorea polysperma Dipterocarpaceae Critical  
White luan  Shorea contorta Dipterocarpaceae Critical  
Yakal Shorea astylosa Dipterocarpaceae Critical  
 
Among the species of mother trees that were identified, white lauan (Shorea contorta) has 
the highest number of mother trees followed by bagtikan (Parashorea malaanonan). Both 
species belong to the Dipterocarpaceae family. They are regarded as premium species but 
identified as among the many dipterocarp species in which the supply of germplasm is very 
limited. The low availability of germplasm is attributed two main factors, namely limited 
number of mother trees and long seed year interval (Gregorio et al. 2010). Dipterocarps are 
preferred by loggers because of premium timber quality, thus the population of dipterocarp 
trees in the wild is continuously declining. The result of the survey, however, shows that 
considerable number of mother trees of bagtikan and white lauan are still growing in 
Southern Mindanao. Interestingly, some of the dipterocarps – particularly white lauan – are 
largely identified on-farms indicating that these have been successfully domesticated and 
accessible to seedling producers. The top five indigenous timber species in terms of number 
of mother trees are listed in Table 6.  
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Table 6. Indigenous timber species with the highest number of mother trees 
Common name Scientific name Family name No. of mother trees 
Natural forest:    
Bagtikan Parashorea 
malaanonan Dipterocarpaceae 
46 
White lauan Shorea contorta Dipterocarpaceae 29 
Ulaian Lithocarpus llanosii Fagaceae 30 
Binuang Octomeles sumatrana Datiscaceae 17 
Balobo Diplodiscus 
paniculatus Tiliaceae 
16 
On-farm:    
White lauan Shorea contorta Dipterocarpaceae 69 
Molave  Vitex parviflora Verbenaceae 14 
Narra  Pterocarpus indicus Fabaceae 11 
Bagras Eucalyptus deglupta Myrtaceae 10 
Benguet pine Pinus kesiya Pinaceae 10 
 
Inasmuch as all mother trees from the natural forest in Southern Mindanao were identified 
through establishing field sample plots instead of prior information provided by seedling 
producers, only trees with superior phenotypic quality were recorded. Trees inside the plots 
that were deemed inappropriate based on initial observation of the survey crew were directly 
excluded from assessment.  
 
Unlike the mother trees in the natural forest, the mother trees on farms have been used by 
nursery operators as sources of germplasm. Of the 470 on-farm trees that were referred by 
the nursery operators, only 332 trees (70.6%) were regarded as mother trees with 
acceptable phenotypic quality.  
 
Phenology of Mother Trees and Seed Collection Schedules 
 
Phenology relates to timing of the fruiting and flowering of trees in an area. Local knowledge 
of nursery operators revealed that the flowering period of mother trees differs, not only 
between species but even between trees of the same species. In general, flowering and 
fruiting stretches from the start of the dry season (March) up to the onset of the rainy season 
(July) (Table 7). Some fruit start to mature three months after flowering but seed collection 
extends up to six months because of the staggered ripening of fruits. 
 
Most dipterocarps bear flowers from March to May and mature fruit are available between 
April and October. However, it was emphasized by the nursery operators that most 
dipterocarps do not bear fruit every year and the period between fruit production extends up 
to several years. This observation parallels with reports describing the characteristics of 
dipterocarp trees, for example that of Newman et al. (1996). 
  
According to the nursery operators, the flowering of mother trees does not always lead to the 
production of new fruit. For example molave may flower prolifically between March and May 
but with no fruit development at the end of the flowering period. Nursery operators have not 
been able to precisely identify the causes of this fruiting failure but they believe that the 
flowers are damaged by insects before can they turn into fruit. While this could be true, 
another possible cause of the failure of fruit development could be the lack of insects to 
pollinate the flowers. The lack of specific nutrients in the soil – for example potash – could be 
another reason for the failure of fruit production.  
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Table 7. Phenology of indigenous timber species in Leyte Island 
 
Common name Flowering period Seed collection period 
Almon March – May April – October 
Apitong March – May April – October 
Bagtikan April – June May – November 
Bolong-eta September – October March – April 
Dao  March – May July – August 
Dalingdingan February – May  November – December 
Guijo  April – May April – November 
Hagakhak January – July June – November 
Malugai  February – April July – August 
Manggachapui  February – June April – October 
Manggasinoro  March – May April – October 
Mayapis  March – June April – November 
Molave  March – May July – August 
Narra February – April November – December 
Panau  March – May April – October 
Red lauan March – July April – October 
Tanguile  April – July May – December 
Tindalo  February – April November – December 
White lauan February – June April – October 
Yakal-saplungan March – June May – October 
Yakal  March – May April – November 
 
While the time for the fruiting and flowering of most species was known by the nursery 
operators, there were some species found on Leyte Island – including batete, tiga, mancono, 
narig and bitanghol – for which no information on phenology was provided. Nursery 
operators have collected wildlings for the seedling production of these trees. Also, there is 
limited information on the phenology of several mother trees identified from the natural forest 
in Southern Mindanao.   
 
APPLICATION OF SURVEY FINDINGS 
 
One of the objectives of the ACIAR Q-Seedling Project is to improve the supply of high 
quality planting materials of forest trees to tree farmers and nursery operators in Leyte and 
Mindanao. A tree seed centre has been established at the Visayas State University as part 
of the implementation of this project. The mother tree survey has been carried out to provide 
information about the location and distribution of mother trees of native timber species, 
which forms part of the information being disseminated by the centre.  
 
The implementation of the forest nursery accreditation policy at the local and national levels 
(through LGUs and the DENR) requires nursery operators to use germplasm materials from 
superior mother trees. Accordingly, the data from the survey will be of great importance to 
stakeholders, particularly the seedling producers and support agencies, to improve the flow 
of high quality germplasm which is a requisite in the implementation of the policy regulating 
the quality of planting stock from the nursery sector in the country.  
 
Data collected from the inventory have been used as input for creating a database of the 
mother trees developed by the ACIAR Q-Seedling Project. A similar database is also being 
developed at SMI. The database contains information regarding the species of the mother 
trees, and their location and phenology. The database also includes the names and contact 
numbers of the owners of those trees growing on private land. The location of the mother 
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trees is being mapped using a GIS. The map will provide information regarding the best way 
to find the mother trees again. The map will show the routes going to the sites where the 
trees are growing and also provide the GPS coordinates of the plots and trees to assist in 
locating the trees, especially for those growing in the natural forest. 
 
POLICY IMPLICATIONS AND CONCLUDING COMMENTS 
 
The increasing interest in planting indigenous timber species in the Philippines is 
constrained by the limited supply of planting stock due to limited information about the 
distribution of mother trees, especially for dipterocarps. Currently, timber plantations are 
mostly comprised of a few exotics and most native trees can only be found in the natural 
forest with no record of their exact location and distribution. This study provides useful 
information for improving the pathway of high quality germplasm of native timber species to 
scale up the adoption of native trees in tree farming, reforestation and agroforestry programs 
throughout the country. 
 
Findings from this study indicate that nursery operators have been collecting germplasm 
from undesirable seed sources. A lack of appreciation of high quality germplasm and lack of 
information regarding the characteristics of appropriate mother trees led them to collect 
seeds and wildlings from trees of low quality. There is a clear need for an information 
campaign on the importance of germplasm quality and capacity building for seedling 
producers to adopt the germplasm collection protocol in order to increase the use of high 
quality germplasm. 
 
Protection and conservation of the mother trees could be a challenge especially for those 
growing in the natural forest. Illegal loggers often choose the large and best-formed trees 
both of which are characteristics of superior mother trees. The marks and tags attached to 
mother trees during this project may deter timber poachers from felling these trees but a 
more effective and sustainable approach could be applied. For example, a community-based 
mother tree protection approach could be adopted in which locals will be highly involved in 
protecting the mother trees in their respective communities. For this approach, it is 
imperative that the locals will appreciate the ecological and economic importance of the 
trees.  
 
The nursery accreditation policy that has been developed, advocated and pilot tested by the 
ACIAR Q-Seedling Project in partnership with DENR and Local Government Units (LGUs) 
requires nursery seedling producers to utilise germplasm only from superior mother trees. 
Details of this policy are provided in Cacanindin et al. ‘Pilot testing of the Forest Nursery 
Accreditation System in Philippines DENR 10’ (these proceedings) and Gravoso et al. 
‘Development and implementation of a Nursery Accreditation Policy at the local level in 
Leyte, the Philippines’ (these proceedings). The results of this study would be of high 
importance to nursery operators and policy implementers. If seedling producers were to 
purchase germplasm from the identified mother trees, it would provide financial benefits to 
tree owners and communities where the mother trees are growing. 
 
The inventory has identified a considerable number of mother trees from the natural forest 
and on-farm sites in Leyte and Southern Mindanao. The databases developed using the 
inventory data will provide useful information to improve the access of seedling producers to 
high quality germplasm of native timber species. However, there is a need to expand the 
coverage of the inventory to other areas in the country in order to widen the sources of 
superior germplasm. This is of utmost importance to support the national implementation of 
the forest nursery accreditation policy embodied in DAO 2010-11.  
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